Altered Ca2+ mobilization during excitation-contraction in cultured cardiac myocytes exposed to antimony.
Industrial exposure and pharmaceutical use of antimony compounds have been linked to altered cardiovascular function and pathology. Antimony compounds induce hypotension, bradycardia, and cardiac arrhythmias, all of which can arise from aberrations in myocyte regulation of intracellular free calcium concentration ([Ca2+]i). To determine if trivalent antimony affects [Ca2+]i during excitation-contraction, we developed an in vitro cardiac myocyte model that was exposed for 24 hr to potassium antimonyl tartrate (PAT) at 0-10 microM. Control myocytes received sodium potassium tartrate. Concentrations of up to 10 microM PAT were without effect on total DNA and protein content of cultures, indicating that PAT exposures were not overtly toxic. However, spontaneous beating rates of myocytes were significantly reduced by 5 and 10 microM PAT. Myocytes were paced by electric field stimulation at 0.5 Hz, and the effect of PAT on [Ca2+]i transients during excitation-contraction was monitored with fura-2. PAT (2-8 microM) significantly reduced systolic [Ca2+]i in a concentration-dependent fashion, but was without effect on diastolic [Ca2+]i or on the first derivative of the transient rise (d[Ca2+]i/dt). Myocytes from control cells responded to epinephrine (10(-8)-10(-5) m) in concentration-dependent fashion with elevated systolic [Ca2+]i and an increase in the rate of decay of transients. In PAT-exposed myocytes, the systolic response was blunted while the decay rate was enhanced. PAT-exposed cells also exhibited a reduced basal [Ca2+]i when depolarized by 90 mm KCl and a reduced caffeine-releasable Ca2+ pool of the sarcoplasmic reticulum. Both control and PAT-treated cells responded to ryanodine in a comparable fashion. Results indicate that a nonlethal exposure to PAT reduces Ca2+ availability during excitation-contraction. Decreased influx of Ca2+ across the sarcolemma and enhanced removal of Ca2+ appear to be responsible.